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ABSTRACT 
The effects of porcine follicle stimulating hormone, 
17B-estradiol, and a combination of the two on the process 
of vitellogenesis were studied in Anolis carolinensis 
maintained at 15C with no light for one week, and then at 
15C or 32C with 14 hours of light for two additional weeks. 
At both temperatures, the control animals subjected 
to 14 hours of light possessed greater numbers of previtel-
logenic follicles and lower liver weights than the control 
animals sacrificed after one week in the dark. Animals 
maintained at the higher temperature and given different 
hormonal treatments showed significant increases in ovary 
and oviduct weights, the number of vitellogenic follicles, 
the diameters of the largest previtellogenic and vitello-
genic follicles, and the percentage of vitelloprotein. 
Previous research has suggested that low temperatures 
inhibit vitellogenesis by inactivating ovarian enzymes in-
volved in estrogen svnthesis. The results of the present 
research suggest that the estrogen may be synthesized, but 
that it is unable to stimulate oviduct growth at 15C. The 
low temperature also inhibits the synthesis of vitelloprotein 
by the liver. It was also shown that the presence of folli-
cle stimulating hormone increases the uptake of vitellopro-
tein by the ovarian follicles. 
INTRODUCTION 
The lizard, Anolis carolinensis, which inhabits the 
temperate regions of the southeasern United States (Licht, 
1971; Crews, 1975), undergoe·s an annual ovarian cycle 
characterized by a relatively short breeding season in the 
spring and summer followed by a period of regression and 
complete sexual inactivi·ty (Licht, 1972). The ovarian cycle 
is divided into three distinct phases: previtellogenesis, 
vitellogenesis, and regression (Schaefer, 1972; Crews and 
Licht, 1974; Crews, 1975; Holt, 1975). The previtellogenic 
phase lasts from November through February during which 
time the ovaries are inactive with small, translucent, un-
yolked follicles, and the oviducts are atrophied (Licht, 
1973;Crews and Licht, 1974; Crews, 1975). The follicles 
vary in diameter from 1.2--1.4 mm in November (Schaefer, 
1972) and increase up to 1.8--2.0 mm by late February (Crews 
and Licht, 1974). The vitellogenic phase begins in March, 
and is characterized by the onset of yolk production (vitel-
logenesis). Yolk is taken up by one follicle per ovary until 
it reaches approximately 8.o mm in diameter, and is ovulated 
(Jones, ~ !!, 1973; Jones, ~ !1,, 1974; Crews and Licht, 
1974; Crews, 1975)~ Anolis carolinensis exhibits monoallo-
chronic ovulation where one mature follicle is ovulated from 
altern~te ovaries every 10 to 14 days throughout the breeding 
season (Hamlett, 1952; Schaefer, 1972; Crews and Licht, 
1974; Crews, 1975). In mid-August the regressive phase 
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begins. Vitellogenesis stops, and any large previtellogenic 
and vitellogenic follicles begin to degenerate rapidly to 
form corpora atretica. These corpora atretica in time 
form permanent follicle scars in the ovary (Telford, 1969; 
Schaefer, 1972). During this time, the female anole under-
goes a refractory period and is unresponsive to environ-
mental stimuli which would produce ovarian growth (Licht, 
1973; Crews and Licht, 1974; Crews, 1975). 
The sequence of events that occurs during the annual 
ovarian cycle of Anolis carolinensis seems to be initiated by 
specific, external, environmental factors. A sufficient 
amount of moisture is required before and during the breed-
ing season to insure an adequate food supply for the lizards 
(Mayhew, 1966; Gallard, et al, 1972a). Also, the female 
must bury her egg in moist soil and leaf mold from which the 
egg can absorb moisture as it grows in diameter (Hamlett, 
1952). Complex interactions between photoperiod and temper-
ature have also been shown to be important cues for the regu-
lation of gonadal activity in anoles (Licht, 1973). In the 
male, a long photoperiod is necessary for testicular mainten-
ance (Licht, 1972; Crews, 1975), while a shorter photoperiod 
in the fall initiates testicular regression (Fox and Dessauer, 
1958; Licht, 1969; 1971; 1972; 1973; Crews, 1975). In the 
female, ovarian regression and the onset of sexual refrac-
toriness in the fall is believed to occur in response to 
the decreasing photoperiod (Schaefer, 1972; Pinch, 1976). 
Warm temperatures seem to control the completion of recru-
descence in male Anolis carolinensis (Licht, 1967a & b; 1969; 
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1972; Crews, 1975), as welJ as. in Lacerta sicula sicula 
(Licht, et~, 1969), and in Thamnophis (Fox, 1954). How-
ever, this recrudescence depends upon the simultaneous ex-
posure to the daily high temperature along with the long 
photoperiod (Licht, 1966; 1967a). Completion of recrudes-
cence in female anoles is dependent upon warm temperature 
(Licht, 1972; 1973; Crews, 1975). Warm temperature is also 
the primary environmental cue for the onset of vitellogene-
sis in Anolis carolinensis (Schaefer, 1972; Holt, 1975), as 
well as in~ stansburiana (Tinkle and Irwin, 1965), and 
Sceloporus undulatus (Marion, 1970). The presence of male 
courship behavior seems to have an effect on the ovarian 
cycle as well (Licht, 1973). It insures the secretion of 
the normal amounts of gonadotrophic hormones needed to pro-
duce completely shelled eggs (Crews, 1975). 
Gonadal development in reptiles depends upon certain 
gonadotrophic substances from the adenohypophysis of the pi-
tuitary gland (Licht and Pearson, 1969a & b; Eyeson, 1971; 
Licht, 1972; Gallard, ~ ~, 1972b). The release of these 
substances is controlled by the hypothalamus (Licht, 1972). 
Ehvironmental cues are sensed by the hypothalamus which re-
sponds by releasing gonadotrophic hormone releasing factor 
(GTH-RF) (Licht, 1972; Gallard, ,!! &, 1972a). GTH-RF stim-
ulates the release of the gonadotrophic hormone(s) from the 
pituitary gland (Licht, 1972; Gallard, .!!. ~, l972a). It 
is not known whether the reptiles possess one or two gonado-
trophic hormones. Mammalian follicle stimulating hormone 
(FSH) and luteinizing hormone (LH} have both been shown to 
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stimulate testicular growth, spermatogenesis, and inter-
stitial activity in male Anolis carolinensis (Licht and 
Pearson, 1969a; Licht and Hartree, 1971; Licht and Papkoff 1 
1971; Gallard, ~ !1,1 1972a), as well as in ~emidaotylus 
flaviviridis (Reddy and Prasad, 1970), Thamnophis sauritus, 
and Thamnophis sirtalis (Licht, 1972b). FSH and LH have 
also been shown to stimulate ovarian growth, ovulation, 
steroidogenesis, vitellogenesis, and oviduct growth in fe-
male anoles (Licht, 1969; 1970; Licht and Hartree, 1971; 
Gallard, !.:E, .!!1.1 1972a), Lygosoma_laterale (Jones, 1969), and 
.Agama agama (Eyeson, 1971). Most researchers believe, how-
ever, that reptiles have only one FSH-like molecule which 
produces all of these effects (Jones, 1969; Licht and Pear-
son, 1969a; Licht, 1970; Licht and Hartree, 1971; Eyeson, 
1971; Gallard, !.:E, .!!,, 1971; Gallard, ~ ,!!!, 1972a & b: Licht, 
1972b). 
The gonadotrophic hormone acts on the ovary and causes 
hyperhydration and hyperplasia of the follicles (Betz, 1963). 
It also stimulates estrogen s-ynthesis (Gallard, ~ .!l,1 1972b) 
in the granulosa cells of the ovarian follicles in Anolis 
carolinensis (Jones, ~ !!,. 1974). Estrogen, in turn, stim-
ulates oviduct growth (Gallard, .!:!a, al, 1971; Yaron, 1972; 
Holt, 1975), and vitelloprotein synthesis in the liver (Cal-
lard, ~ ,!!, 1972b; Gerstle and Gallard, 1972). This vitel-
loprotein is micropinocytosized from the blood by the growing 
ovarian follicles (Neaves, 1972). 
Schaefer (1972) studied the effects of different photo-
therma~ regimens on the ovarian cycle·of Anolis carolinensis. 
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He found that increasing the photoperiod increased the num-
ber of previtellogenic follicles independent of temperature. 
His research also showed that the process of vitellogenesis 
is temperature dependent, and will occur only at warm temp-
eratures. More recently, Holt (1975) has studied the effects 
of various gonadotrophins (FSH and LH) on the ovarian cycle 
of .Anolis, and his results support Schaefer's finding that 
vitellogenesis is temperature dependent. No research has 
been done, however, to determine exactly how or where in the 
cycle this inhibition of vitellogenesis by low temperature 
occurs. The purpose of the present research is to examine 
the ef'f ects of di:ff'erent temperatur·es and hormonal treat-
ments on specific parameters involved in yolk formation in 
an attempt to determine where in the process of vitellogene-
sis cold temperature has its inhibitory effect. 
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MATERIALS AND METHODS 
Acquisition ~ Maintenance 2f. Lizards 
One hundred adult, female Anolis carolinensis were 
obtained commercially from southern Louisiana in December, 
1975. The lizards were randomly divided into 15 groups of 
6 animals each, and placed in plastic cages (13 cm X 18 cm 
X 29 cm). Each cage was covered with a piece of screen 
wire which was held in place by a large rubber band. Through-
out the experiment, water and mealworms were supplied .!S 
libitum. The 15 groups were immediately placed in total 
darkness at 15C for one week in order to bring all lizards to 
approximately the same level of reproductive activity (Holt, 
1975). Darkness was interrupted for 15-20 minutes per day 
to feed and water the lizards. During the course of the ex-
periment, 23 animals died, resulting in unequal group sizes. 
Initial Control Group 
On day seven, one group of anoles was randomly selected 
as the initial control group. Each of these animals was 
weighed to the nearest 0.01 gm and killed by decapitation. 
Blood samples, collected in heparinized tubes, were centri-
fuged in a Beclanan microcentrifuge. Plasma samples were fro-
zen in 10 ul capillary tubes for later use. A midventral 
incision was made from the cloacal opening to the pectoral 
girdle, the pleuroperitoneal viscera were retracted, and the 
stomach and intestines were removed. Each lizard was then 
~agged and stored in 10% formalin until autopsied. 
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Phototherm.al Regimens 
Two.photothermal regimens were used: 14 hours of light 
at 15C (J.4L:l5C) and 14 hours of light at 32c (J.4L:J2C). 
Photoperiod was controlled by using two Lab-line Biotronette 
Mark III environmental chambers. Lighting in.the J.4L:l5C 
chamber was supplied by one Sylvania 60 W incandesc.ent·.bullb 
and three 40 W fluorescent bulbs. In the J.4L:32c chamber, 
lighting was supplied by one Sylvania 60 W incandese~r.it bulb 
and four 40 W fluorescent· bulbs. One environmental chamber 
was placed in a walk•in concrete, cold room that was cooled 
to 15C by an air-conditioner. The other chamber remained 
in the lab. Temperature in this chamber was measured with 
a maximum-mininnun thermometer. It was 32c during the day, 
but fell 6-10• during the· 10 hours of darkness. This cycle 
is similar to what is found in the anole's natµral environ-
ment (Licht, 1967a). 
Hormonal Treatment 
Porcine follicle stimulating hormone (FSH) and 17B-
estradiol (EST) (Sigma Chemical Co.) were dissolved in dis-
tilled water and administered in dosage concentrations of 
15 ug FSH or EST, 30 ug FSH or EST, 15 ug FSH. and 15 ug EST, 
or 30 ug FSH and 30 ug EST. Injections were given in the 
dorsal l'Ylllph sac in a volume of 0.05 ml. 
Experimental Design 
On day seven, seven cages of anoles were placed at 
14L:l5C and seven cages were placed at 14L:J2C. In each 
regimen, one group served as the experimental control group 
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and received injections of distilled water. The animals in 
each of the other six cages in each regimen received one of 
the hormonal treatments stated previously. Injections were 
begun on day seven, and given every third day through day 
19 (5 in.1ections total). All lizards were killed on day 22 
and treated in the same manner as the initial controls. 
Autopsy 
At the time of autopsy, each lizard was removed from 
the 10% formalin and soaked in distilled water for approxi• 
mately 10-15 minutes. The animal was the~ placed on a 
parafin-f illed petri plate and examined using a Wild Stereo-
s cope. The liver, ovaries, and oviducts were each removed, 
freed of extraneous tissue, and weighed to the nearest 0.01 
mg. In addition, the number and diameter of the largest 
previtellogenic (<2.0 mm) and vitellogenic ('>2.0 mm) folli-
cles were determined microscopically •. 
Vitelloprotein Assay 
Cellulose acetate electrophoresis of the blood plasma 
was done using the procedure of Briere and Mull (1964). The 
percentage of vitelloprotein in the plasma was determined 
with the use of a densitometer. 
Statistical Analysis 
Analyses of variance (ANOVA) with missing values were 
run to detect differences between the groups (Computer pro• 
gram SPSS, version 6). Student t tests were run on groups 
that were shown to be significantly different using the ANOVA 
test {Downie' and Heath, 1974). The Student t test was also 
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used to compare differences between the initial controls and 
the experimental controls. Differences were considered to 
be significant at the 0.05 level of confidence. 
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RESULTS 
A summary of the Student t tests that compare the 
initial control group to the experimental control groups 
at 15C and 32c, and the experimental controls to each 
other for all parameters is found in Table l. The only 
parameters affected by the experimental conditions in this 
research were the liver weights and the number of previtel• 
logenic follicles. The two experimental control groups 
did not differ significantly in liver weight, but both 
groups were significantly lower that the initial control 
group. Both exper:f:ment-al control groups also showed signifi-
cant increases in·previtellogenic follicles compared to the 
initial control group, while they were not significatly 
different from each other. 
The ANOVA summary tables and figures for body weight, 
the number of previtellogenic follicles, and the number of 
atretic follicles are shown in Tables 2; 9; 16; and Figures 
l; 5; and 9 respectively. There were no significant differ-
ences in the effects of the environmental conditions on any 
of these parameters. 
Estrogen and temperature were both shown to cause sig-
nificant increases in the liver weights of the experimental 
groups (Tables 3; 4; Fig. 2). Inj,ctions of 15 ug and JO ug 
EST resulted in significant increases in liver weights ~f 
anoles maintained at J.4L:l5C compared to the controls at 
J.4L:l5C. Fifteen micrograms EST at 15C caused a significant-
ly greater increase in liver weight compared to 30 ug EST 
at 15C. At 14L:32c, the liver weight was significantly 
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increased in the group receiving 30 ug EST compared to the 
experimental control group. Also, the increase in liver 
weight in response to 30 ug EST at 32c was significantly 
larger than the response of the group receiving the same 
dosage at 15C. 
FSH and temperature both infiuenced the ovarian weights 
(Tables 5; 6; and Fig. 3). Groups receiving 15 ug FSH at 
15C had ovary weights that were significantly larger than 
the controls at 15C. A significant increase in response to 
30 ug F'SH at 32c compared to the control at 32C was also 
found. The ovarian response to 30 ug FSH was found to be 
significantly greater at 32c compared to the same groups at 
15C. 
FSH, EST, and temperature all caused significant differ-
ences in the oviduct weights (Tables 7; 8; and Fig. 4). 
Thirty micrograms FSH at 32c produced a significant increase 
in oviduct weight compared to the control group at 32c. The 
oviduct weights of groups receiving 15 ug or 30 ug of FSH 
at 32c were both significantly larger than those of the 
same groups at 15C. There were significant increases in 
oviduct weights for groups receiving 15 ug or 30 ug EST at 
32C compared to the control at 32c. Also, groups receiving 
15 ug or 30 ug EST at 32c were significantly larger than the 
groups receiving the same treatments at 15C. 
The effects of the environmental conditions on the 
diameters of the largest previtellogenic follicles are 
shown in Tables 10; 11; and Fig. 6. Both groups receiving 
15 ug or 30 ug FSH at 32c showed significant increases in 
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diameters compared to the control group at 32c, while there 
were no significant differences between the responses of 
·the groups receiving 15 ug FSH and 30 ug FSH at 32c. 
Significant differences in the number of vitellogenic 
follicles were found in response to FS~, temperature, and 
FSH and temperature together (Tables 12; 13; and Fig. 7). 
Both 15 ug and 30 ug FSH at 32C caused significant increases 
in the number of vitellogenio follicles when compared to the 
controls at 32c. Significant increases in response were 
found for 15 ug and JO ug FSH at 32c compared to groups 
receiving the same dosages at 15C. 
The different environmental regimens produced differences 
in the mean diameters of the largest vitellogenic follicles 
(Tables J.4; 15; and Fig. 8). Significant increases in the 
diameters were round in response to both 15 ug and 30 ug FSH 
at 32c compared to the controls at 32c. Also, the diameters 
were larger for the groups at J2C receiving 15 ug.or 30 ug 
FSH compared to the groups at 15C receiving the same dosages. 
'The differences in the.percentage of vitelloprotein 
produced by the anoles in the different environmental regi-
mens are shown in Tables 17; 18; and Fig. 10. Thirty micro-
grams of FSH at 15C caused a significant decrease in the 
percent of vitelloprotein compared to the control at 15C. 
Both 15 ug and 30 ug EST at 320 produced significant increases 
in the percent of vitelloprotein compared to the control at 
32C. Also, the percentages were significantly higher for 
15 ug and 30 ug EST at 32C compared to the groups receiving 
the same dosages at 15C. The combination·- of 15 ug FSH and 
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15 ug EST at 32c caused a significant increase in the per-
cent of vitelloprotein compared to the control group at 
32C. Both 15 ug FSH and 15 ug EST and 30 ug FSH and 30 ug 
EST at 32c produced significantly higher perc~ntages of 
vitelloprotein compared to the groups receiving the same 
dosages at 15C. 
A comparison of the amount of vitelloprotein produced 
at the different temperatures to the number of vitello-
genic follicles produced is shown in Fig. 11. All experi-
mental groups at 32C produced more vitelloprotein than the 
experimental groups at 15C. The most vitellogenic follicles 
were found in groups receiving FSH,while the highest per-
centages of vitelloprotein in the blood were found in the 
groups receiving only estrogen. 
DISCUSSION 
The annual ova.rian cycle of Anolis carolinensis is 
controlled by the complex interactions of photoperiod and 
temperature which regulate the release of certain endogenous 
factors (Licht, 1972). The vitellogenic phase of the ovar-
ian cycle involves the synthesis of vitelloprotein which is 
micropinocytosized by the growing follicles (Neaves, 1972), 
and serves as an energy source for the. developing embryo. 
Dessauer (1955) found that an Anolis female must synthesize 
approximately 44 mg of vitelloprotein every two weeks in 
order to produce one egg. Under natural conditions, vitel-
logenesis occurs only during the warmer periods found in 
the spring and summer. Research has shown tha~ the process 
of vitellogenesis is temperature dependent and will occur 
oill.y at warm temperatures (Tinkle and Irwin, 1965; Marion, 
1970; Schaefer, 1972; Holt, 1975). As fall approaches, 
food that would be used in yolk formation is instead stored 
in fat bodies for use in winter survival and in deutero-
plastic activity in the spring when the food supply is 
limited (Schaefer, 1972; Marshall and Gist, 1973). This 
seasonal activity of vitellogenesis also prevents the hatch-
ing of young during the winter when there would be little 
chance of survival (Licht; 1973). 
Bartholomew (1953) observed a limited ovarian growth 
in Xantusia vigilis in respomre to exposure to long photo-
period which seemed to be independent of the temperature. 
Research by Schaefer (1972) demonstrated that long photo-
period (14L) increased the number of previtellogenic follicles 
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at both 15C and 32C in Anolis carolinensis. Schaefer (1972) 
suggested that the increasing photoperiod in the spring 
stimulates gonadotrophin release from the pituitary gland. 
The parietal eye in Anolis carolinensis has been shown to produce 
nervous impulses when stimulated by light (Miller and Wol-
barst, 1962). Changes in photoperiod might possibly be 
sensed by the parietal eye which in turn acts through the cen-
tral nervous system to alter the release of GTH-RF from the 
hypothalamus (Gallard, et al, 1972; Licht, 1972). 
The results of the present research support Schaefer's 
proposal that photoperiod affects gonadotrophin release. The 
number of previtellogenic follicles is considered to be an 
index of the amount of previtellogenic activity (Schaefer, 
1972), and the level of gonadotrophin controls the number 
of prev~tellogenic follicles. In the present study, the 
initial control group had significantly fewer previtellogenic 
follicles than either of the experimental controls while 
the experimental controls did not differ significantly from 
each other in spite of the differences in temperature. This 
suggests that little gonadotrophin .was released during the 
period of darkness, but that the stimulation of 14L per day 
caused an increase in gonadotrophin release which is reflec-
ted in the increased number of previtellogenic follicles. 
There were no significant differences in the number of pre-
vi teilogenic follicles between the controls and any of the 
experimental groups which indicates that the change in gonado-
trophin level was the result of exposure to light. 
FSH has been shown to stimulate steroidogenesis in 
16 
Anolis carolinensis (Licht, 1970) and Sceloporus (Gallard, 
tl !!_, 1972b), and to increase the level of 4,5, 3-hydroxy-
steroid dehydrogenase (HSD) in Xantusia vigilis (Yaron, 
1972). Steroid biosynthetic capacity is measured by the 
presence of HSD (Gallard, ~ !1,1 1972a), an enzyn.. which 
converts pregnenolone to progesterone and dehydroepiandro-
sterone to androstenedione (Jones, ~ !1,1 1974). Proges-
terone and androstenedione can then be converted to estra-
diol and estrone by other enzymes {Lupo di Prisco, ~ ,!1, 
1968). The presence of HSD, however, does not indicate what 
the specific end product will be {Jones,~ !1,, 1974). HSD 
activity has been found in the ovarian granulosa cells of 
Anolis carolinensis (Jones, ~ !!1 1974), as well as in 
Lacerta sicula (Lupodi Prisco,~,!!., 1968), Lacerta vivipara 
(Gallard, ~ al, 1972a). Sceloporus cyanogenys (Gallard, !l, 
&1 1972a), Natrix sipedon (Gallard, ~al, 1972a), and 
Vipera aspis (Gallard, ~al, 1972a). Estradiol and estrone 
have been extracted from large pools of ovarian tissue from 
Lacerta sicula (Lupo di Prisco,~.!!,, 1968). Estrogens 
have not been found in the ovaries of most lizards due to 
the low conversion yields (Gallard, ~ .!J:, 1972a}. However, 
it is thought that FSH stimulates estrogen synthesis because 
of the similar increases in oviduct weight and vit~lloprotein 
synthesis that are observed when either FSH or EST is ad-
ministered. 
The injection of FSH has been shown to cause hypertro-
phy of the oviducts in Anolis carolinensis (Licht, 1970}, as 
well as in Lygosoma laterale {Jones, 1969), Sceloporus 
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oc.cidentalis (Licht, 1970) 1 Uta stansburiana (Licht, 1970) 1 
Dipsosaurus dorsalis (Gerstle and Gallard, 1972), and 
SceloJ?prus cyanogenys (Gallard, ~ al, 1972b). Marshall 
and Gist (1973) demonstrated increases in oviduct weights 
in Anolis using either FSH or EST. In the present research, 
significant increases in oviduct weight were observed in 
lizards receiving either FSH or EST at 320. This suggests 
that the FSH must stimulate estrogen synthesis in the ovary, 
and that this estrogen stimulates oviduct growth. 
However, none of the groups at 15C showed any oviduct 
growth in response to FSH or EST. It is thought that one 
way temperature may inhibit vitellogenesis is by inhibiting 
the enzymes involved in estrogen production (i.e. HSD}. The 
lack of oviducal growth in response to FSH at 15C in the 
present research suggests that estrogen is not produced. 
Since injections of estrogen did not produce any growth 
either, it is possible that estrogen is synthesized in the 
ovary, but that it is unable to stinrulate oviducal growth. 
There are several possible explanations for the lack of ovi-
duct response to estrogen. The estrogen that was injected 
could have been inactive at cool temperatures. It is also 
possible that receptor sites in the oviduct tissue may have 
been altered so that estrogen could not activate the enzymes 
involved in oviducal growth. Progesterone and prolactin 
have been shown to inhibit ovarian and oviduct growth in 
Sceloporus cyanogenys (Gallard, ~ !1,, 1972b). This suggests 
the possibility of the presence of some antigonadal agent in 
these lizards which could prevent oviduct growth. All of th~ 
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possibilities need further research before any conclusions 
can be reached as to why estrogen did not stimulate oviducal 
growth at 15C in this study. 
The synthesis of vitelloprotein is stimulated by es-
trogen in Dipsosaurus dorsalis (Gerstle and Gallard, 1972) 
and Sceloporus (Callard, ~ !_!, 1972b). This process has 
been shown to occur only at warm temperatures in Anolis 
carolinensis (Schaefer, 1972; Holt, 1975), as well as in 
~ stansburiana (Tinkle and Irwin, 1965), and Sceloporus. 
undulatus (Marion, 1970). Hahn (1967) demonstrated the 
presence of plasma vitellin by electrophoresis within 24-36 
hours of one estradiol injection in !!!.!, stansburiana. In 
the present study, significant increases in the percentage 
of vitelloprotein were found in response to EST and to FSH 
and EST combinations. Increases in the percentage of vitel-
loprotein were also found in groups receiving FSH, ·but they 
were not significant. Since FSH increases the uptake of 
vitelloprotein, it is possible that these values were not 
significant because much more protein had been taken up by 
the follicles in the groups receiving FSH. These results 
indicate that FSH and EST are capable of stimulating vitello-
protein s:vnthesis at 32c, but have no effect at 15C. Inter-
estingly, no consideration has previously been given to the 
effect of cold temperatures on the enzymes of the liver 
that are involved in vitelloprotein formation. No increase 
in the percentage of vitelloprotein was found in response 
to estrogen injections at 15C, which suggests that the en-
zymes in the liver that are involved in vitelloprotein 
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synthesis may be inhibited at 15C. 
Estrogen stimulates liver hypertrophy during the syn-
thesis of vitelloprotein in~ stansburiana (Hahn, 1967), 
and Sceloporus_cyanogenys (Gallard,~ E:1,, 1972). The in-
crease in liver weight is the result of an increase in the 
liver's lipid content and an increase in protein synthesis 
(Hahn, 19c7; Gerstle and Gallard, 1972). The liver weights 
in the present research were increased significantly at 
both 15C and 32c in response to estrogen injections. This 
suggests that not all of the enzymes involved in yolk pro-
duction by the liver are inactivated at cold temperatures. 
The fact that the liver weight did increase in response to 
estrogen at 15C also indicates that the estrogen, itself, 
was not inactivated by the cold temperatures. 
Dessauer (1955) found the max.imam liver weight of Anolis 
was attained in October, but it gradually decreased through 
March due to a reduction in glycogen. Then, in April, the 
liver weight began to increase in response to EST and the 
onset of vitellogenesis. This may explain why a significant 
decrease in liver weight was found between the initial con-
trol groups and the experimental controls in the present 
research. The increases in liver weights seen in the experi-
mental groups were the result of the hormonal treatments 
and are similar to the increases in liver weight found in 
natural populations during the months when vitellogenesis 
occurs. 
Increases in follicle diameter are dependent upon the 
presence of FSH and EST. FSH has been shown to cause 
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hyperplasia and hyperhydration in the follicles of Natrix 
rhombifera (Betz, 1963). Holt (1975) showed that increases 
in previtellogenic follicle diameter in Anolis occurred 
independently of vitellogenesis in response to gonadotro-
phins at warm temperatures. Follicle diameter is also in• 
creased indirectly by FSH which primes the follicles for 
vitelloprotein uptake. Lizards in the present study showed 
increases in previtellogenic follicle diameters in response 
to FSH at 32c which were probably the result of hyperhydra-
tion and hyperplasia. This agrees with Holt's findings 
(1975). Significant increases in the diameters of the vitel-
logenic follicles also occurred in response to FSH at 320. 
These increases are caused by the rapid uptake of vitello-
protein by the follicles. 
Ovarian weight increases are also due to hyperplasia 
and hyperhydration in response to FSH in the previtello-
genic follicles (Betz, 1963; Holt, 1975), and to the uptake 
of vitelloprotein by the vitellogenic follicles. FSH has 
been shown to produce ovarian weight increases in Anolis 
carolinensis (Jones, ~ ,!l, 1973; Marshall and Gist, 1973), 
as well as in Agama agama (Eyeson, 1971), Sceloporus (Cal-
lard, ~ ~' 1972a & b), and Lygosoma laterale (Jones, ~al, 
1973). Pregnant mare serum (PMS), which acts similarly to 
FSH, caused increases in the rate of ovarian growth in 
Phyrynosoma cornutum. (Mellish and Meyer, 1937) and Sceloporus 
cyanogenys (Callard, et!!, 1972). FSH stimulates estrogen 
synthesis which in turn stimulates the production vitello-
protein. This vitelloprotein is taken up by the ovarian 
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follicles and causes the great increase in ovarian weight 
seen before ovulation occurs. The ovarian follicles are 
unable to micropinocytosize the yolk unless FSH is present 
(Wallace and Bergink, 1974). The results of the present 
study indicate the necessity of FSH for yolk uptake in 
Anolis carolinensis. All of the groups at 32c, except the 
controls, produced vitelloprotein in response to FSH and 
EST. However, only those groups that received FSH showed 
parallel significant increases in the number and diameters 
of vitellogenic follicles and in ovary weights. FSH also 
produced a significant increase in the ovary weight at 15C 
possibly as a result of increased hyperhydration and hyper-
plasia that is independent of vitellogenesis (Holt, 1975). 
No significant differences were found for body weight, 
the number of previtellogenic follicles, or the number of 
atretic follicles between the experimental controls and 
the experimental groups. The lack of significant difference 
in body weights may indicate that the changes in organ weights 
were real and not apparent (Gallard, ~al, 1972). It may 
also indicate a large within-group variability that is 
possibly due to differences in age and size of the lizards. 
The importance of the lack of significant differences be-
tween the number of previtellogenic follicles in the experi-
mental groups has already been discussed.·. Since the number 
of atretic follicles remained fairly constant, it seems 
that none of the experimental conditions had an inhibitory 
effect on follicle development. Schaefer (1972} found that 
a 14L:32c regimen caused a significant increase in atretic 
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follicles which inhibited vitellogenesis. This was not 
found in the present study possibly due to the much shorter 
duration of the experiment. 
According to Licht (1972), higher dosages of FSH are 
needed to stimulate androgenesis than to stimulate testicu-
lar growth and spermatogenesis in male anoles. This is also 
true for steroidogenesis in female anoles although the 
differences are less distinct. This may help to explain 
the significant increases in the ovary and oviduct weights; 
and the percentage of vitelloprotein found in the experimental 
groups compared to the controls at 32c in the present.research. 
If increasing photoperiod does increase gonadotrophin release 
from the pituitary gland, it may take longer than the 2 
weeks of this experiment for the peripheral levels of the 
gonadotrophin to reach the concentration necessary to stimu-
late steroidogenesis and vitelloprotein synthesis (Licht, 
1972). In the experimental groups, the endogenous gonado-
trophin levels were supplemented by the presence. of the 
exogenously given hormones. 
There were several instances in t~ present research 
where the lower dosage (15 ug) produced greater results than 
the higher dosage (30 ug). The reason f-or this is not 
known, but it may be related to Licht's finding that 10 ug 
of gonadotrophin is similar to the natural endogenous level. 
So, higher dosages may have some type of inhibitory effect 
on the response at cold temperatures. 
Several possible sites have been proposed where 
. temperature could have its inhibitory effect on the process 
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of vitellogenesis (Licht, 1972). Temperature may have a 
direct effect on the central nervous system which alters 
the release of GTH-RF from the hypothalamus or alters the 
responsiveness of the pituitary gland to the GTH-RF. Temp-
erature could possibly have a direct effect on the metabo-
lism of the hormones in the pituitary gland and thereby 
cause changes in the circulating levels of the gonadotro-
phins. A third possiblity is that the target tissue may 
show an on-off response to temperature that is similar to 
what is found in the thyroid gland (Maher, 1965). Tempera-
ture could also possibly alter the periperal rate of metabo-
lism of the hormones and shorten their halflife. Finally, 
FSH from other species may not be equally effective at all 
temperatures. 
The results of the present research indicate that the 
low temperatures experienced by Anolis carolinensis in 
January and February inhibit the process of vitellogenesis 
even though the increa_sing photoperiod has stimulated in-
creased gonadotrophin release and the initiation of the pre-
vitellogenic phase of the ovarian cycle. Temperature seems 
to have its effect at several loci. First, certain enzymes in 
the liver that are involved in vitelloprotein systhesis are 
inactive at cold temperatures (15C), and so the actual syn-
thesis of vitelloprotein is inhibited. The production of 
estrogen is also affected by temperature. It could not be 
determined from this research, however, whether the enzymes 
involved in estrogen synthesis are inhibited by cold tempera-
ture; or if estrogen is produced, but is unable to stimulate 
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oviducal growth due to inactivation of receptor sites in the 
oviduct tissue, or to the presence of some antigonadal agent 
which is capable of inhibiting oviduct growth. Although not 
directly related to the effects of temperature on vitellogene-
sis, the present research has indicated the necessity of FSH 
in order for vitelloprotein to be micropinocytosized by the 
ovarian follicles in Anolis carolinensis. Also, the increase in 
number of previtellogenic follicles in the experimental 
groups c,ompared to the initial controls supports previous 
research by Schaefer (1972) that indicated that increaslig 
photoperiods stimulate increasing gonadotrophin release from 
the pituitary gland, and that this process is independent of 
temperature. 
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TABLE 1. 
Summary table of Student t tests comparing the initial con-
trol group to the experimental controls and the experimental 
controls to each other for each parameter. 
Parameter 
Body weight 
Liver weight ('fe BW) 
Ova~ weight (%BW 
IC - Initial Control Group 
CON - Control Group 
BW - Body weight 
SD - Standard deviation 
t - t value 
Source Mean t: SD 
(gm) IC 2.10 :! 0.09 
x 
CON-15C 2.36 ... 0.15 
-
IC 2.10 :t 0.09 
x 
CON~32C 2.36 :t 0.07 
CON-15C 2.36 :t 0.15 
x 
CON-32C 2.36 * 0.07 
IC 4.76 f: 0.37 
x 
CON-15C 3.72 ! 0.18 
IC 4.76 ! 0.37 
x 
CON-32C 3.55 * 0.28 
CON-15C 3.52 t: 0.18 
x 
CON-J2C 3.55 :t 0.28 
IC 0.23 t 0.09 
x 
CON-15C o. 22 :t 0.02 
IC 0.23 ~ 0.09 
x 
CON-32C 0.19 % 0.02 
CON-15C 0.22 t 0.02 
x 
CON-32C 0.19 :!; 0.02 
t 
1.46 
2.09 
0.03 
3.02* 
2.54* 
0.09 
0.16 
0.09 
1.33 
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TABLE 1, cont. 
Parameter Source Meant SD t 
Oviduct weight IC 0. 9·5 :!: 0 ~· 06 . 
(%BW) x 1.71 
CON-15C 0.75 :t 0.10 
IC 0 .• 95 :!: 0.06 
x 0.96 
CON-32C 1.08 :t 0.14 
CON-15C o. 75 :! 0.10 
x 1.99 
CON-32C 1.08 :t 0.14 
Number of Previ- IC 12.80 :t 0.48 
tellogenic Folli- x 2.35{1-
cl es CON-15C 14.83 :t: 0.79 
IC 12.80 ! 0.48 
x 2.45{1-
CON-32C 14.40 '! 0.40 
CON-15C 14.83 :t: 0.79 
x 0.51 
CON-32C 14.40 :t 0 .40 
Dia.met er of Lar- IC 35.38 :t: 2.10 
gest Previtello- x 0.18 
genie Follicles CON-15C 35.92 :t 1.80 
(mm) 
IC 35.38 :! 2.10 
x 1.38 
CON-32C 31.50 t 1.00 
CON-15C 35.92 :t 1.80 
x 1.86 
CON-J2C 31.50 :! 1.00 
Number of Vital- IC Q, 
logenic Follicles x 0 
CON-15C 0 
IC 0 
x 0 
CON-32C 0 
CON-15C 0 
x 0 
CON-J2C 0 
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TABLE 1., cont. 
Parameter Source Meant SD t 
Diameter of Lar- IC 0 
gest Vitellogenic x 0 
Follicles (mm) CON-15C 0 
IC 0 
x 0 
CON-32C 0 
CON-15C 0 
x 0 
CON-32C 0 
Number of Atretic IC 0.83 't 0.20 
Follicles x 0 
CON-15C 0.83 ! 0.30 
IC 0.83 :!: 0.20 
x 1.40 
CON-32C 1.40 :t 0.40 
CON-15C 0.83 ! 0.30 
x o • .89 
CON-32C i.40 % 0.40 
~& Vi telloprotein IC 0.07 * 0.01 
x 0.43 
CON-15C 0.07 :t 0.09 
IC 0.07 :!: 0.01 
x 1.52 
CON-32C 0.19 :t 0.10 
CON-15C 0.07 t 0.09 
x 1.36 
CON-320 0.19 :t 0.10 
~i-Signif'icant at the 0.05 level of' conf'idence 
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TABLE 2. 
Summary table of the analysis of variance tests on body 
weight {gm) of Anolis carolinensis treated with FSH and/or 
EST and kept at i5c or 32c. 
Source df SS ms F 
Main effects 5 0.52 0.10 0.43 
EST 2 0.41 0.02 0.09 
FSH 2 0.43 0.24 l.oo 
TEMP 1 0.02 0.02 0.09 
2 way interac. 6 0.44 0.07 0.30 
EST-FSH 2 0.30 0.15 0.62 
EST-TEMP 2 0.15 0.07 0.31 
FSH-TEMP 2 0.004 0.002 0.007 
3 way interac. 2 0.01 0.005 0.02 
EST-FSH-TEMP 2 0.01 0.005 0.02 
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TABLE 3. 
Sunnnary table of the analysis of variance tests on the liver 
weights expressed as a percentage of body weight of Anolis 
carolinensis treated with FSH and/or EST and kept at 15C 
or-32c. 
Source df SS ms F 
Main effects 5 57.09 11.42 8.59 
EST 2 52.24 26.12 19.66* 
FSH 2 5.51 2.76 2.07 
TEMP 1 0.43 0.43 0.33 
2 way interac. 6 25.89 4.32 3.25 
EST-FSH 2 0.95 0.47 0.36 
EST-Tm1P 2 20.03 10.02 7 .54~:-
FSH-TEMP 2 3.47 1.74 1.31 
3 way interac. 2 0.11 o.o5 0.04 
EST-FSH-TEMP 2 0.11 0.05 0.04 
{:-Significant at the 0.05 level of confidence 
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TABLE 4. 
Summary table of Student t tests on groups with liver weights 
expressed as a percentage of body weight that were shown to 
be significant using the analysis of variance tests. 
Tem:eerature 
15C 
32c 
15C x 32C 
-::·Significant at 
CON - Control Group 
15E - 15 ug EST 
JOE - JO ug EST 
SD - Standard Deviation 
t - t value 
Source Meant SD 
CON J.51 ± 0.18 
x 
• 15E 6.26 :t 0.87 
CON 3.51 t 0.18 
x 
JOE 4.26 t 0.14 
15E 6.26 t 0.87 
x 
JOE 4.26 ? 0.14. 
' CON 3.55 ! 0.28 
x 
15E 5.15 ! 0.91 
CON 3.55 :t o. 28 
x 
JOE 6.43 t 0.36 
15E 5.15 :!:, 0.91 
x 
JOE 6.43 :t 0.36 
CON 3.51 t 0.18 
x 
CON 3.55 :t o. 28 
15E 6. 26 :!: 0.87 
x 
15E 5.15 ! 0.91 
JOE 4.26 :t 0.14 
x 
30E 6.43 t 0.36 
the 0.05 level of confidence 
t 
3.93* 
2.9)-11-
2.93-1" 
2.23* 
-
6. 32-11-
1.73 
0.09 
1.19 
5.06* 
• 
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TABLE 5. 
Analysis of variance summary table on the combined ovary 
weights expressed as a percentage of body weight of An~lis 
carolinensis treated with FSH and/or EST and kept at 1 C 
or 320. 
Source df SS ms F 
11::.ain effects 
.5 95.58 19.12 12.96 
EST 2 0.20 0.10 0.07 
FSH 2 48.04 24.02 16.28~1. 
TEMP 1 47.90 47.90 32.46* 
2 way interac. 6 48.97 8.16 5.53 
EST-FSH 2 1.21 .... 0.61 0.41 
EST-TEMP 2 1.66 0.83 o.56 
FSH-TEMP 2 43.87 21.94 14.87* 
3 way interac. 2 0.84· 0.42 0.28 
EST-FSH-TEMP 2 o.84 0.42 0.28 
~:-Significant at· the 0.05 level of' conf'idence 
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TABLE 6. 
Summary table of Student t tests on groups with combined 
ovary weights expressed as a percentage of body weight that 
were shown to be significant using the analysis of variance 
tests. 
Temperature 
l.5C 
32c 
15C x 32C 
CON - Control Group 
15F - 15 ug FSH 
30F - 30 ug FSH 
SD - Standard Deviation 
t - t value 
Source Mean ~ SD 
CON 0.22 !. 0.09 
x 
15F 0.31 ~ 0.03 
•CON 0.22 :t 0.09 
x 
30F 0.20 ~ 0.04 
15F 0.31 + 0.03 
-x 
30F 0.20 t 0.04 
CON 0.19 :t 0.02 
x 
15F 1.75 t 0.90 
CON 0.19 ~ 0.02 
x 
30F 3.62 .:t 1.09 
15F 1.75 t 0.90 
x 
JOF 3.62 :!:. 1.09 
CON 0.22 * 0.09 
x 
CON 0.19 :t: 0.02 
15F 0.31 t 0.13 
x 
l.5F 1.75 t 0.90 
JOF 0.20 ... 0.04 
-
x 
JOF 3.62 :f: 1.09 
{~Significant at the 0.05 level of confidence 
t 
2.73* 
0.46 
2.22 
, 
2.03 
1.23 
1.33 
2.07 
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TABLE 7. 
Summary table of analysis of variance tests on oviduct weights 
expressed as a percentage of body weight of Anolis carolinensis 
treated with FSH and/or EST and kept at 15C or 32c. 
Source df SS ms F 
Main effects 5 55.09 11.02 22.29 
EST 2 9.36 4.68 9.45~~ 
FSH 2 5.37 2.68 5.42* 
TEMP l 40.84 40.84 82.63* 
2 way interac. 6 16.23 2.71 5.47 
EST-FSH 2 0.98 0.49 0.99 
EST-TEMP 2 10.64 5.32 10. 77* 
FSH-TEMP 2 4.42 2.21 4.47* 
3 way interac. 2 0.36 0.18 0.37 
EST-FSH-TEMP 2 o •. 36 0.18 0.37 
~~Significant at the 0.05 level of confidence 
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TABLE 8. 
Summary table of Student t tests on groups with oviduct 
weights that were shown to be significant using the analysis 
of variance tests. 
Te~erature 
15C 
32c 
15C x 32C 
CON - Control Group 
15E - 15 ug EST 
30E - 30 ug EST 
15F - 15 ug FSH 
30F - 30 ug FSH 
SD - Standard Deviation 
t - t value 
Source Mean : SD 
CON 0.75 t 0.10 
x 
15E 0.81 ! 0.12 
CON 0.75 t. 0.10 
x 
JOE 0.80 t 0.19 
15E 0.81 ~ 0.12 
x 
JOE 0.80 ! 0.19 
CON l.08 ! 0.14 
x 
15E 2.52 t. 0.24 
CON 1.08 % 0.14 
x 
30E 2.43 t. 0.15 
15E 2.52 t 0.24 
x 
30E 2.43 t 0.15 
CON 1.75 ! 0.10 
x 
CON 1.08 ~ 0.14 
15E 0.81 * 0.12 
x 
15E 2.52 :t 0.24 
t 
o.69 
0.50 
0.07 
4.04* 
6 .57-if-
o.46 
1.99 
4.93* 
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TABLE 8, cont. 
TemEerature Source Mean :t SD t 
15C x 32c, cont. JOE 0.80 :t 0.19 
x 6.69* 
JOE 2.43 :t 0.15 
15C CON 0.75 :!: 0.10 
x 0.41 
15F 0.81 ! 0.12 
CON o. 75 :t 0.10 
x 0.10 
30F o.77:t 0.19 
15F 0.81 t. 0.12 
x 0.21 )OF 0.77 :!: 0.19 
32c CON 1.08 '.t 0.14 
x 1.60 
15F 1.40 :t 0.14 
CON 1.08 :t 0.14 
x 3.25* 
30F 2.10 ! 0.26 
15F 1.40 :t 0.14 
x 2.03 
30F 2.10 ~ 0.26 
15C x 32C 15F 0.81 ! 0.12 
x 3.20* 
15F 1.40 :t 0.14 
30F 0.77 :t 0.19 
x 3.75* )OF 2.10 t 0.26 
~:-Significant at the o.o5 lev"el of confidence 
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TABLE 9. 
Summary table of the analysis of variance tests on the num-
ber of previtellogenic follicles in ApoliS carolinensis 
treated with FSH and/or EST and kept at 1 C or 32c. 
Source df SS ms F 
Main effects 5 43.22· 8.64 3.45 
EST 2 14.27 7.13 2.85 
FSH 2 14.47 1.23 2.89 
TEMP 1 6.24 6.24 2.49 
2 way interac. 6 20.72 3.45 1.38 
EST-FSH 2 3.33 1.67 o.66 
EST-TEMP 2 4.68 2.34 0.93 
FSH-TEMP 2 14.03 7.02 2.80 
3 way interac. 2 17.49 8.74 3.49 
EST-FSH-TEMP 2 17.49 8.74 3.49 
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TABLE 10. 
Summary table of analysis of variance tests on the diameters 
of the largest previtellogenic follicles (nnn) of Anolis oaro-
linensis treated with FSH and/or EST and kept at 15C or 32c. 
Source d.f SB ms F 
Main effects 5 288.62 57.72 2.32 
EST ·2 1.79 0.90 0.04 
FSH 2 271.70 135.85 5.45* 
TEMP 1 21.19 21.19 o.85 
2 way interac. 6 177.48 29.58 1.19 
EST-FSH 2 105.88 52.94 2.21 
EST-TEMP 2 21.17 l0.85 0.44 
FSH-TEMP 2 93.57 46.78 1.88 
3 way interac. 1 14.42 J.4.42 o.58 
EST-FSH-TEMP 1 14.42 14.42 o.58 
~(Significant at the 0.05 level of confidence 
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TABLE 11. 
Summary table of Student t tests on groups with mean di~f'·l;ors 
of the largest previtellogenic follicles (mm) that were nhn'ml 
to be significant using the analysis of variance tests. 
Te!!!J2erature 
15C 
32c 
15C x 32C 
~~Significant at 
CON - Control Group 
15F - 15 ug FSH 
30F - 30 ug FSH 
SD - Standard Deviation 
t - t value 
Source Mean : SD 
CON 35.92 :t 1.80 
x 
15F 41.80 t 0.90 
CON 35.92 ~ 1.80 
x 
30F 36.00 t 5.40 
15F 41.80 :!: 0.90 
x 
30F 36.00 ... 5.40 
-
CON 31.50 t 1.00 
x 
15F 43.12 :t i.40 
CON 31.50 ? i.oo 
x 
30F 41.33 1: 1.20 
15F 43.12 t 1.40 
x 
30F 41.33 t 1.20 
CON 35.92 ~ 1.80 
x 
CON 31.50 ! 1.00 
15F 41.80 ~ 0.72 
x 
15F 43.12 % 1.40 
30F 36.00 :!: 5.40 
x 
30F 41.33 :t 1.20 
the 0~05 levei of confidence 
t 
2,22 
0.02 
1.09 
6. 74~~ 
5.93* 
0.99 
1.86 
0.12 
1.38 
45 
TABLE 12. 
Summary table of analysis of variance tests run on the num-
b er of vitellogenic follicles in Anolis carolinensis treated 
with FSH and/or EST and kept at lSC or 320. 
Source df SS ms F 
Ma.in effects 5 70.32 14.06 34.33 
EST 2 1.30 o.65 1.58 
FSH 2 42.17 21.08 51.46* 
TEMP l 23.59 23.59 57.58* 
2 way interac. 6 21.41 3.57 8.71 
EST-FSH 2 0.42 0;,21 0.52 
EST-TEMP 2 1.78 0.89 2.17 
FSH-TEMP 2 16.14 8.07 19.69* 
3 way interac. 1 0.02 0.02 0.04 
EST-FSH-TEMP 1 0.02 0.02 0.04 
-::·Significant at the 0.05 level of confidence 
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TABLE l3. 
Summary table of Student t tests on groups with mean numbers 
or vitellogenic rollicles that were shown to be signiricant 
using the analysis or variance tests.· 
CON - Control Group 
l.5F - 15 ug FSH 
30F - 30 ug FSH 
SD - Standard Deviation 
t - t value 
Te!!!Eerature Source Mean~ SD t 
15C CON 0 
x 1.00 
15F 0.17 f: 0.17 
CON 0 
x 0 
30F 0 
15F 0.17 ! 0.17 
x 0.80 
30F 0 
32c CON 0 
x 
15F 2.00 t 0.71 
CON 0 
x 
30F 3.00 • 0.60 
-
15F 2.00 l 0.71 
x 1.03 
30F 3.00 I 0.60 
15C x 32C CON 0 
x 0 
coli 0 
15F 0.17 t 0.17 
x 3.07-ll-
15F 2.00 t 0.71 
30F 0 
x 3.79* 
30F 3.00 ! 0.60 
~:·Significant at the 0.05 level of' confidence 
47 
TABLE J.4. 
Summary table of the analysis of variance tests on the diame-
ters of the largest vitellogenic follicles (nnn) in Anolis 
carolinensis treated with FSH and/or EST at 15C or 32c. 
Source df SS ms F 
Main effects 5 85,300.10 17,060.02 44.57 
EST 2 76.09 38.05 0.09 
FSH 2 52,326.47 26,163.23 68. 35i} 
TEMP 1 30,004.99 30,004.99 78.39* 
2 way interac. 6 27,091.34 4,515.22 11.80 
EST-FSH 2 483.92 241.96 0.63 
EST-TEMP 2 610.48 305.24 0.80 
FSH-TEMP 2 19,003.44 9,501.72 24.82i} 
3 way interac. 1 285.53 285.53 0.75 
EST-FSH-TEMP 1 285.53 285.53 0.75 
~}Significant at the o.o5 level of confidence 
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TABLE 15. 
Summary table of Student t tests on groups with mean diameters 
of the largest vitellogenic follicles (mm) that were shown to 
be significantly different using the analysis of variance teats. 
CON - Control Group 
15F - 15 ug FSH . 
30F - 30 ug FSH 
SD - Standard Deviation 
t - t value 
Temperature Source Mean ~ SD t 
15C CON 0 
x 1.00 
15F 8.80 1:. 9.70 
CON 0 
x 0 
30F 0 
15F 8.80 + 9.70 
-x 0.80 
30F 0 
32c CON 0 
x 5.52~t-
15F 76~37 :!: 15.80 
CON 0 
x 7.22* )OF 105.08 ~ 14.50 
15F 76.37 ! 15.80 
x i.·33 
30F 105.08 • i4.50 
i5c x 32c CON 0 
x 0 
CON 0 
15F 8.80 :!: 9.70 
x 4.06* 
15F 76.37 :t 15.80 
)OF 0 
x 6.37* )OF 105.08 • 14.50 
~:-Significant at the 0.05 level of confidence 
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TABLE 16. 
Sunnnary table of analysis of variance tests on the number 
of atretic follicles in Anolis carolinensis treated with 
FSH and/or EST and kept at lSC or 32c. 
Source df SS ms F 
Main effects 5 3.53 0.71 0.57 
EST 2 0.20 0.10 0.08 
FSH 2 1.96 0.95 0.77 
TEMP 1 0.001 0.001 0.001 
2 way interac. 6 4.92 0.82 o.66 
FST-FSH 2 0.71 0.36 0.29 
EST-TEMP 2 3.20 i;6o l.29 
FSH-TEMP 2 3.51 1.76 1.41 
3 way interac. 1 0.35 0.35 0.28 
EST-FSH-TEMP 1 0.35 0.35 0.28 
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TABLE 17. 
Sunnnary table of the analysis of variance tests on the per-
centages of vitelloprotein in Anolis carolinensis treated 
with FSH and/or EST and kept at lSC or 32c. 
Source df SS ms F 
Main effects 5 2.21 0.44 28.62 
EST 2 o.58 0.29 18. 924~ 
FSH 2 0.07 0.04 2.31* 
TEHP 1 1.36 1.36 88.16* 
2 way interac. 6 0.48 0.08 5.19 
EST-FSH 2 0.12 0.06 3.72* 
EST-TEMP 2 0.38 0.19 12.16* 
FSH-TEMP 2 0.06 0.03 1.90 
3 way interac. 1 0 0 0.002 
EST-FSH-TEMP 1 0 0 0.002 
~}Significant at the 0.05 level of confidence 
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TABLE 18. 
Summary table of Student t tests ~n groups of Anolis carolin~n­
~ with percentages of vitelloprotein that were sliown to ~~ 
significant using the analysis of variance tests. 
CON - Control Group 
15E - 15 ug EST 
30E - 30 ug EST 
15F - 15 ug FSH 
30F - 30 ug FSH 
Temperature Source 
15C CON 
x 
15E 
CON 
:x: 
30E 
15E 
:x: 
30E 
32c CON 
x 
15E 
CON 
x 
30E 
15E 
x 
JOE 
15C x 32C CON 
x 
CON 
15E 
x 
15E 
30E 
x 
30E 
l,5FE - 15 ug FSH & 15 ug EST 
30FE - 30 ug FSH & 30 ug EST .. 
SD - Standard Deviation 
t - t value 
Mean ::1: SD t 
7.70 :!: 0.09 
i.43 
11.70 :t 0.02 
7.70 ~ 0.09 
0.49 
8.90 :t 0.01 
11.70 ~ 0.02 
1.22 
8.90 :I: 0.01 
18.60 ! 0.10 
5.18·!1· 
62.20 :t 0.03 
18.60 ! 0.10 
62.40 % 0.04 
4.4a-i~ 
62.20 :t 0.03 
0.05 
62.40 "' 0.04 -
7.70 ~ 0.09 
1.36 
18.60 :t 0.10 
11.70 :t 0.02 
12.82* 
62.20 + 0.03 
-
8.90 ~ 0.01 
10. 79i~ 
62.40 :t 0.04 
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TABLE 18, cont. 
Te!!!l!erature Source Mean··t SD t 
15C CON 7.70 :t 0.09 
x o.84 
15F 9.30 :l 0.004 
CON 7.70 2: 0.09 
x 0.62 
30F 6.15 :!: 0.02 
15F 9.30 t. 0.004 
x 2.44* 
30F 6.15 :I: 0.02 
32c CON 18.60 :t 0.10 
x 0.72 
15F 13.10 :!: 0.03 
CON 18.60 t 0.10 
x 0.73 
30F 29.00 ! 0.10 
15F 13.10 t 0.03 
x 1.51 
30F 29.QQ • 0.10 
15C x )2C 15F 9.30 % 0.004 
.x. 1.21 
15F 13.10 t 0.03 
JOF 6.15 ~ 0.02 
x 1.83 
JOF 29.00 1; 0.10 
15C CON 7.70 2: 0.09 
x 1.62 
15FE 11.40 't 0.01 
CON 7.70 :l 0.09 
.x. 0.78 
JOFE 9.-60 t. 0.02 
15FE · 11.40 :t 0.01 
o.88 x 
JOFE 9.60 * 0.02 
32C CON 18.60 • 0.10 
.x. 4.09* 
15FE 57.00 :t 0.04 
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TABLE 18, cont. 
Temperature Source Mean~ SD t 
320 cont. CON 18.60 '! 0.10 
x 1.69 
30FE 44.20 t 0.12 
15FE 57.00 ! 0.04 
x 1.19 
30FE 44.20 ~ 0.12 
150 x 320 15FE 11.-40 t 0.02 
x ll.57~f> 
15FE 57.00 * 0.04 
30FE 9.60 f: 0.02 
x 3.66* 
30FE 44.20 '.t 0.12 
-!~Significant at the 0.05 level of confidence 
Figure 1. The effects of FSH and EST on the mean body 
weights {gm) of Anolis carolinensis kept at 
15C and 32c. Note that a segment of the or-
dinate has been removed to save space. 
IC - Initial Control Group 
C - Control Group 
FSH - Follicle Stimulating Hormone 
EST - 17B-Estradiol 
15F - 15 ug FSH 
30F - 30 ug FSH 
15E - 15 ug EST 
30E - 30 ug EST 
15FE - 15 ug FSH and 15 ug EST 
30FE - JO ug FSH and 30 ug EST 
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Figure 2. The effects of FSH and EST on the mean liver 
weights expressed as a percentage of body weight 
of Anolis carolinensis kept at 150 and 32c. Note 
that a segment of the ordinate has been removed 
to save space. (See Fig. l for an explanation of 
the abbreviations). 
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Figure 3. Comparison of the effects of FSH and EST on the 
means of combined ovary weights expressed as a 
percentage of body weight of Anolis carolinensis 
kept at 15C and 32c. {See Fig. l for an expla-
nation of the abbreviations). 
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Figure 4. The effects of FSH and EST on the mean oviduct 
weights expressed as a percentage of body weight 
of Anolis carolinensis kept at 15C and 32c. Note 
that a segment of the ordinate has been removed 
to save space. (See Fig. 1 for an explanation of 
the abbreviations). 
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Figure 5. The effects of FSH and EST on the mean number of 
previtellogenic follicles in Anol~ carolinensis 
kept at 15C and 32c. Note that a segment of the 
ordinate has been removed to save space. (See 
Fig. 1 for an explanation of the abbreviations). 
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Figure 6. Comparison of the effects of FSH and EST on the 
mean diameters of the largest previtellogenic 
follicles (mm) in Anolis carolinensis kept at 
15C and 320. Note that a segment of the ordinate 
has been removed to save space. (See Fig. 1 for 
an explanation of the abbreviation~). 
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Figure 7. The effects of FSH and EST on the mean numbers 
of vitellogenic follicles in Anolis carolinensis 
kept at 15C and 32c. (See Fig. 1 for an expla-
nation of the abbreviations). · 
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Figure 8. Comparison of the effects of FSH and EST on the 
mean diameters (mm.) of the largest vitellogenic 
follicles in Anolis carolinensis kept at 15C and 
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Pigure 9. The effects of FSH and EST on the mean number of 
atretic follicles in Anolis carolinensis kept at 
15C and 32c. (See Fig. l for an explanat"ion of 
the abbreviations). 
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Figure 10. Comparison of the effects of FSH and EST on 
the mean percentage of vitelloprotein in 
Anolis carolinensis kept at 15C and 32c. 
(See Fig. 1 for an explanation of the abbre-
viations). 
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